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Abstract 


PROBLEM TO BE SOLVED: To avoid generation of cracks in solder reflow, when a semiconductor 
device is mounted. 

SOLUTION: A semiconductor element 8 is bonded to a lead frame 5 via film y organic material 1 , where 
the water absorption is less than 1 .5 volume %, the saturated water absorption is less than 1 .0 volume 
%, the remaining volatile component is less than 3.0 weight % or the elastic modulus at 250 deg.C is 
less than 10 MPa. 
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&Wl2#m EEytlO. 1— 4 g f/mm^^^ff 
£L<, ^gl 5 0-2 5 0t, 1»&±1. 
5S?WT\ /E^O. 3 — 2 g f /mm l Mtffi L 

[0 0 3 9] 7^l/^SS^'1?^7-f>W2 5 
OtJc^b^tsWtt*^ l OMP a WTO^-f yuASrflEffl 
i£f£ 1 5 0-2 5 0t, B$P«1 0 . 1 »W± 2 fj> 
lEJlO . 1 — 4 g f /mm'cO^ttT^Vtf^x 
-f>^8rm\ +5*>fctf— /Uftfl? (W^tf. 0. 5Kg 
f/5X5mmf y^ioag) ^»5Iti J t'& 


[0 0 4 0] 

[*W*>3M£tf>»IB] SAT*-, ^O^MSr^t 

^\ ^T<r>ntfc&\^tei<^xm\'^hft ; btf y ^ hit. 

fnt?t/K^B!l*ftt v=7 5 yt Srffia^T'ffi^ L 


40 


«ITS5 3 1 1.7 9 6 6 ^ 
12 

W^^t, tfy^sKAJi, i, 2- tr 

* ( h y / y 7— kir*«j) t tr* (4-7*^-3, 
5 - v> f^7i-/i/) > ^y^^b^sna^ y >r 

S Kt'^^ tfy-f * KB',}, 1.2- (x^u^) tr 

* ( h y > y x- hSTK^) t4. 4' -VTx/v? 

H; KCti, 1,2- tr* ( h ij y y f 

— H*tM*) t tr* (4 -7 ; J - 3 , 5-y-f y/o 
e/ u^x^/u) > ^^fc^^^fi£jgix 5^y^ $ K"C4> 
^J^y>r^KD(i, 1, 2- (xf i/y) {y\) 
* x )"r— hmfrVo) t2 t 2-t^* [4- (4-7;/ 
7*./*\y) 7 7 t vs<>t/)*b'&f$.£iXZ>tfV 
4 5 KTfeJL . J3Ty7 


2 - (31^ U>) 

tr* ( h y ^ y x- hM^K^i) 1 , 1 0 - 

®)t 2 , 2 - [4- (4-7^ 7 7x7^ry) 

^/u] ypxyH^^^n^^ y >C I K-CfcO , ^' 

y^xKFti, l, 10 - (V^>^u» tf^ (MJ 
^ y X— h SiTKft) <b 2 , 2 - f * [ 4 - (4 -7 ^ y 

^^/^*» y i^/u] ^t>*ric*tt5^y 
[004 1 ] <nte^j 1 >ai 1 y ^ 5 k 1 o 0 

g&t>'a:**->tttJ|gl 0 gtC, t!il2 8 0 gM^ 

[0 0 4 2] COil^x^^^t !i77>{/UA (OP 
P 7^;Pis : ~?4jt£<$^y 7'a ii(C^XU, SKI 

[0043] y-K7i/-Ao^yjbi;, ^i<D7^/u 

— U — A-., fflft 3 0 0°C, E^} 12. 5 g f 

KitLfc (QFP (Quad Flat Package) '<ytr — \/l 
4X20X1. 4mm, ^ *y 7"*^ X 8 X 1 O m m % 4 
2 T u4 y — K7 U-A) c 

[0 0 4 4] ttJtS<0*Wff3£B£:8 5°C, 8 5%RH 

JpT'2 4 0t, 1 0S?AD!&1-<5, 
[0 0 4 5] ^co^, *«»3SKSr* y ^^-r^tttilg-C 

fBSLT, *^itcj:»9 ^70-^7 y ? (%) 

[0 0 4 6 ] (!/7D»^77^Mft/R8ft) x 
lOO = 'j7D-^7'/^«t$ (%) 


13 

[0 0 4 7 ] 


( 7 ) 


a1 


#S*«3 I I 7 9 6 6 
U 


[SE 1 ) 






n o . 

** 'i<*r 

Ag£S 
(*t*> 


(*) 


1 


8 

0 

2 . 0 

1 0 0 

2 

*j < i r b 

S 

0 

1 . 9 

1 0 0 

3 

i* n i K c 

s 

0 

1 . 8 

10 0 

4 

*' 'HiK D 

5 

2 

\ . 5 

0 

5 

** U i W E 

5 

0 

1 . 2 

0 

6 

*" 'J r 5 K E 


0 

1 . 0 

0 

7 

*" 'W S K F 

6 

0 

0 . 9 

0 

8 

** Hi J r F 


0 

0 . 8 

0 

9 


4 

0 

0 . 7 

0 

1 0 

*" «H * K F 

S 

0 

0 . 4 

0 



1 . 7 

10 0 


O X 5 0 mmCO^C^ $ W7-f /UA&fyT'/Ut L, If V 
M2tt^o 30 


[0049] [ (M2-M1) / (Ml/d) ] X10 
O =KtK^ (vol %) 


[0 0 5 0 ] <5H6M2 >$2|:^'J^ * Kl 0 0 
gSO'x^^fy«l 0 gtC, GmmS&2 8 0 g£JjQ;t 

[0 0 5 1 ] rcO^Xl7^^$r^r-y <) T (OP 
[0 0 5 2 ] H— K7 U — A(7^^y±|^ ^2co^^/U 


40 


, No. l — 6 43<fctfJt«MT-tt % i^g3 0 
0°C\EE^12. 5 g f /mm 3 , B*Bfl5»T\ No. 
7 — 1 OT'ti, r&£2 3 Ot, GE^J 0 . 6 g f /m 
m\ B#fifll»-C\ *i**f^r>yhU 9 -fir* 

Sd^CEL-9 0 0 0) T'*-;UKL, ^jg#3£il£r 
BligLfc (QFP^y^-^l 4 X 2 0 X 1. 4 mm, 
f'/^X8X10mm, 4 2 7D>f !j- K7 U- 

[O 0 5 3 ] »iht60*WfM£K«r8 5^, 8 5%RH 

otiiatis«*T-i 6 8«FBa*aaLfcfi, i Ry7n- 

tpX'2 4 0t, 1 OSMl0jlM-<5 o 

[0 0 5 4] ^(Dik, 4Mg<£gH£tf y ^*7VWtttJI&T- 
SSL, *V^>- K# ^ ^--C«JW LfcWrffierSS-«» 
T'ga^LT. lk«l:J:!)8 7P^7^8t* (%) 

[0 0 5 5] (y7D-^7 3/^8tft/R»ft) x 

lOO = U7D-^7y^M$ (%) 

[0 0 5 6] 
[«2] 
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( 8 ) 

m2 


¥f sT35 3 l 1.7 9 6 6* 
16 






D 0 . 

* »J < i 

(irtS) 

l*J 

ft ± ^ (X) 

1 

*' KiK A 

8 0 

1 . 7 

1 0 0 

2 

*' 'H ; I-* B 

8 0 

1 . 5 

1 0 0 

3 

*'')<: K C 

8 0 

1 . 4 

1 0 0 

4 

* 'J 1 : r D 

a U 

1 . 0 

0 

5 

** nnv t> 

6 0 

0 . 8 

0 

6 

** x MiV 0 

4 0 

0 . 5 

0 

7 

*' «H*K F 

0 

0 . 5 

0 

8 

*" »H=K F 

6 0 

0 . 4 

0 

9 

*' "J-f S K P 

5 2 

0 . 3 

0 

1 0 

*" 'H-K F 

4 0 

0 . 2 

0 

tt « « 

SSV -Ah 

1 . 2 

1 0 0 


[0057] mw&m.mmttm-£. o^in'«fo 

So IS 1 0 0 mmt^P3i7 ^yUA^f ,fyr>{ 
2 0^ 3&#RS&*g$i*\ 

MitSrMSLMX i^--5 0 t^uSrSSt, 8 5%R 

Hcotiatiaw^-csRi&L-c^bfif? fcbu 

[0058] [ (M2-MI)/ (Ml/d) ] X10 

o =mfQ»&mm ( v o i %> 

tit, «Sfo»H*5:Wa3L*: 0 d tt7-f^A**r«^ 

[0 0 5 9] <3!ISW3>*!;-<* KFlOOgXtfx 
*^>»Bio g ic, »«tit^f/urthr$K 
14 0g, y^o^tyyi 4 0 g^D^t^SfSlt 

[0 0 6 0] rcoii^ji^^^t u t^/ua (op 

m.mm#:%Lmm<D<px' 8 o 1 2 ot^fiSfcAoia 

It, «afir«HB«;J»S-fr, S 3 lc*-*-«ff 

*f tf^-f >^7-f /UASraaitUfc. fcfc'U I2 0t 

<t 0 feJtgf^^^V^^iCJi, OPP7>f^Ai:f80 


[0 0 6 1] V — K7U- A(7)^y±iC N §307^/1/ 

a^^^V^>t-> v^'WSr I 6 ot;x*»lftllittH 

sk^w tut y - k 

7 i£*2 3 0t v JE^O. 6 g f/mm\ 

30 CEL-9000) X*-/WKl, *«HMSBS:«iBL 
fc (QFP/<j/^-i/14X20Xi. 4mm, ^y^' 
t^X8Xl0mm s 4 2 7d^ !) - „ 

[0 0 6 2] »ihaO*«»81& 8 51C, 85%RH 
<OtI -C 1 6 8B#M«l«LfcliL IRy7o- 

tPT-2 4 Ot, 1 0S?*Pf»i-5 o 

[0 0 6 3] ^SWWSHft^y^^^/HttlBT 

tSSlt, 9:*:J:Dy7P-^7i/^84* (%) 
£r»J3£U By7D-^75/^tt^ff«lfc. 

40 [0 0 6 4] (D7o-^7i/^OM^/^a) X 
100 = y7D-^7^^$ (%) 

[0 0 6 5] 
[S3] 
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( 9 ) 

53 


mr-m 3117966^ 

18 


0 0 . 

%l & a & 

ft ift flfl 

& # i? a *t 

7<Htp 

9 70 




(C) 

<# ) 

u 

ID 



ft £ 

? C) 

1 


8 

0 

3 

0 

6 

5 


0 

1 

0 0 

2 

1 

0 

0 


2 

4 

. 9 

h 

0 

1 

0 0 

3 

I 

0 

0 


4 

4 

. 2 


0 

1 

0 0 

4 


0 

0 

1 

0 

•> 
0 

0 
0 


r J 


6 0 

5 

I 

0 

0 

3 

0 

3 

. 5 


0 


6 Q 

6 

I 

2 

0 

1 

0 

3 

. 0 

tt 

u 


0 

7 

1 

2 

0 

7 

5 

2 

. 2 


u 


0 

8 

1 

4 

0 

1 

0 

2 

. 0 


0 


0 

9 

1 

6 

0 

1 

0 

1 

. 5 


u 


0 

1 0 

1 

4 

0 

6 

0 

1 

2 


u 


0 

1 1 

1 

6 

0 

3 

0 

0 

. 7 




0 

tt CH W 

m 





1 s 

. 0 


0 

1 

0 0 


[0 0 6 6] ^S^fljS^lt r>g<om*)X'h 
Z> 0 5 0 X 5 0 mm<D*:Z £(D7 a ^^#l1lti&?''< 

hmte. fftLXM2tl, [ (N42-M1) /Ml] 
X 1 0 0 (w t %) 

[0 0 6 7] <3U£0ij4 >*HU'D100 gfia'^ 

^^'>iJlgiOgi:, Stti lt^*vut* hrs K 

140 *>^P^^rfyy 14 0 gM^tgS^t 
{0 0 6 8] I0)iI!7^^t^ry77^yUA (OP 

i&mm : $:$tmffi.<D<p-c8 o°c^h 1 2 o o cco^s(c^dsa 

[O O 6 9] fctfU 1 2 OtJ:9 «*ia«A5»V*»* 
(Cli, OPP7^/VA±T8 0t3 0»(Lj»Slttfi, 

[0070] *^K*Wiit 

jtf^TA ^rtttXttattnnmzfttE-rztfj yen 


[0 0 7 1 ] y-K7U-A^)^y±(: t 

7 ^ /u a« *r«*v 'tvf -< > Sr w 9 m y - k 

7 1^-^ ?S.*3 O Ot, JGE^7 1 2. 5 g f /m 

Wp^CEL-9000) T'^KL, *8*#3£lla: 
30 KitL7c (Q F P^< s/ -5r — i,? 14X20X1. 4 mm, 
f yWX8 X 1 0 mm, 4 27o-f !l - K7U- 

c 

(0 0 _7 2] *t±»^¥»*KIBS:8 5^, 8 5%RH 

^tiiatissi'-c i 6 swMtoaLfcf*. i rU7p- 

[0 0 7 3] -t^l M»gl^^yx^r/u^t 

-Cfa^LT, t> y :7p — ^ 7 y ? (%) 

40 [0 0 7 4 ] (!)7P^^7y^«0«4ft/K8ft) x 
1 0 0 = y ^o — ^ ^ 5, ^|g3£i£ (0/0) 

[0 0 7 5] 
[*4 J 
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( 10 ) 


**f*S3 I 1 7 9 6 6 
20 


no. 

ne (A Jfl « 

oi ci m c 
Ct ) 

fit- JA |fi pq 

vt i# foi 
(tt) 

#lfl* (t) 

'1 70- ?7V? 


8 0 

t n 

o V 

J u 

10 0 

2 

l 0 0 

2 

2 2 

I 0 0 

3 

1 0 0 

I 0 

1 7 

S 0 

4 

I 2 0 

1 0 

t 0 

0 

5 

1 2 0 

7 5 

7 

0 

6 

1 4 0 

1 0 

5 

0 

7 

1 6 0 

3 0 

0 

0 

ft K 


-n 

4 0 

L 0 0 


(%) <t Lfco 
[0 0 7 7 ] < ^ftSCT 5 >^ 5 {C^-ftf 

[0 0 7 8] KDil7^7^t V T7 J JVM, (OP 

[0 0 7 9 ] r*T-e-/^®|±, *«flc3R-T-a:3t»tt 
[0 0 8 0] y — K7 U-AC0^^±(c, gc5<D;7^/U 


7 U — No. 1— SlCOI^Ttt, i&S3 0 0°C % 
EE^l 12. 5 g f /mm 2 , P*M5»-C\ No. 6-1 
20 0(-O^Ttt, 2 3 0°C, GE^O. 6gf/m 

M^CEL-9 0 0 0) T^-zUKL, 
KitLfc (QFP/<^-yl4X20Xl. 4mm, 
^•y'T'-fr't X8Xl0mm, 4 27d^ y - K7 U- 
. 

[0 0 8 1 ] ttlhao^W^KKSr 8 5°C, 8 5%RH 
COtIig.tmS§^-C 1 6 8B*MftlLfca, I RD70- 

30 [00 8 2] *at«:i$BS:JKy 

T'HSUT, ^ittciiS y^n — ^^^^^^^ (%) 

(y7D-^7y^<0«tft/R«ft) X100 = !I7 

p— * ? y ?&±m (%) 

[0 0 8 3] 
[*5] 
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( II ) 

S5 


»M3 I .1 7 9 6 6 * 

22 


no. 


(kgf/ 
5 xSnof )7" ) 

(J) 


(vtX) 

1 

1* H 4 - k' R 


0 . 2 

1 0 0 

2 

i' 'Mi K C 

8 0 

0 . 3 

1 0 0 

3 

V 'J-fU* A 

8 0 

0 . 4 

8 0 

4 

4* 'M 5 K D 

8 0 

0 . 5 

0 

5 

*' 'HU'F 

8 0 

0 . 7 

0 

6 

'Jm* F 

0 

0 . 8 

0 

7 

*' H ; F 

3 0 

1 . 0 

0 

8 

** wr? 

2 0 

1 . 5 

0 

9 

** HU' F 

4 0 

> 2 . 0 

0 

I 0 

ft* 'HU' F 

5 2 

> 2 . 0 

0 


[0 0 8 4 ] t£}6 s tf— /u^jgiio^co J: 9 Ltit 
-T^X^gliWiC, 5X5 mm(DX£ £ C7» >J n^^y?' 
A/-C«#LfcfcO£\ 2 4 0°CO£M£_fc(c, 2 0&MK 

H2U:j3^T* 2 1 li*-***?-. 2 2tt7^UA«t 
2 3 CI I) — 2 4(2 

-f*s*s^-?t\,jf— v?, 2 5iij»«t-c*>-5o ft* 

So 

[0 0 8 5] < 3IJ£0iJ 6>^HU'E100g &t>'^ 
**->Wffii0gl^ taSK2 8 0 g £/io*.-cS«3 

[0 0 8 6] ~(7}^X7~*£*-v 'J77^/K (OP 


[0 0 8 7] U — K7 U — ^XIC, £t6(7}*£* 

07-f/^«ffB^*Vf^ v^'WS: 1 6 0°CT'))Q^ 

fc^-K7 U — A — % r£g 3 0 0t, JE^3 12. 5 g f 
/mm', <3M5fl>T\ ^H^^^^y h L 4 7>f 

SL M^CEL-9 0 0 0) T'^-yuKL, ^»gffc2& 
■ Srfiilt (QFP/<3/^-v?i4X20Xi. 4m 
30 m x f y7't>fX8X10mm, 4 27o^!)-K7U 
-A) . 

[0 0 8 8 ] ttitSO*«#3gB£8 5<C * 8 5%RH 
OfirafiSS^-e 1 6 8B*fifl«iSLrt:8L I Ry7P- 
Pt'2 4 0t, 10&M&.-tZ> o 

[0 0 8 9 ] :**^/u«Jlfi-C 

t-BBLt, ftSiaH7D-^7y^M? (%) 
Sr^JSU H!)7D-i!'7^^l44:fflLfcc 
(U ^ 5/^<D*£»/K»») X100 = 'J7 

40 a—i7 J y?$£±m (%) 

[0 0 9 0] 
[«6] 
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( 12 ) 


1MTB3 1.1 7 9 6 6* 

2-1 


n o . 

7 4 A L 

<D % i X 
Q> B) x m o 

i i ft L 

(7) B£ 81 
mm 2 

1 y T 
<o i { X* 

B 0) * ID (B 

f 7 7* 

ffi ffl 
am* 


'J 7 0 - $ 7 1 ? 

5e ^ ^ 

(X) 

l 

t I x 1 3 

tit 

8 i | 0 

8 0 

Jb 0 

1 0 0 

2 

1 0 x i 2 

1 2 0 

8x|0 

3 0 

0 

1 00 

3 

9x|| 

99 

8x|0 

80 

£ 0 

1 00 

4 

9X10 

90 

8 x I 0 

30 


70 

5 

8X11 

8 ft 

8X|0 

80 


60 

6 

8X10 

80 

8X10 

s a 

J* L 

0 

7 

8X9 

7 2 

8X10 

80 

ft: L 

0 

8 

7X10 

70 

8X10 

80 

fZ U 

0 

9 

8x9 

7 2 

8X10 

80 

ft L 

0 

1 0 

6 XS 

4 8 

8X10 

8 0 

U L 

0 

1 L 

5X7 

35 

8X10 

80 

rx l 

0 

1 2 

4 Xfi 

24 

8X10 

8 0 

/<£ L 

0 

1 3 

3x5 

I 5 

8x10 

80 

U L 

0 

1 4 

2X4 

8 

8X10 

8 0 


0 


[0 0 9 1 ] <HAg^j7 >#V'( ^ KF 10 0 g&t>'^ 

^yWiiOgi:, *«*«2 8 0 g«rJ!iPx.-c*W* 
[00 9 2] :^|I9-^^t y77^/UA (OP 

3*7 


[0 0 9 3] y — K7 1/ — ACQ ^ :/ JbtC, S7(7)250 

30 W&Kfmtf&y — K^—A^ ^7<7}*V#v^V 

[0 0 9 4] 
[*7] 



7 < ;u A ffi jse 




no. 

*" If U' 


# ft * 

a & 


a* r / 



<» t%) 

(HPa) 

(C ) 

(g f /mm') 

5 xSomf 17" ) 

1 

*' HSK F 

6 0 

1 0 

2 30 

2 . 0 

> 2 . 0 

2 

** H;h*F 

4 0 

2 

2 30 

2 . 0 

> 2 . 0 

3 

•fru * F 

0 

1 

2 3 0 

2 . 0 

0 . 8 


[0 0 9 5] :7^/UA»t4^ (MP a) ffl^ffi : («•) 
T, #^i|g5t/m i n, HSftlOHzT, 


50 


[0 0 9 6] 


( I 

25 

[El l ] *«WO*W«:JSIKoKitIfiW-MS:*-r 
WrffiEI"C*>5. 

[02] 7' y •> a. 7VU -Jfrffi \t^X f — * £ ffl 

^"t" 5 ^te Srtt9! r 5 IE OS SI T- &> 5 , 


[Hi 1 



f*flP35 3 1 1 7 9 6 6 ^- 
26 

a. 7-j»ai % 8-*«*»^ 9-tt±mni, 2i 

2 2 - ^/UA#W^V*>:rV 
W\ 23 2 4 ^Vy^Vpy- 

>\ 2 5-M, 4 0 ••• li- K7 U-A. 4 1- ^/< 
y KM. 


[02 J 


02 
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3Ettc»0t£ffiffijftiR4 -46-2-4 

SXttcJRSiSc 35^162565- 17 
(72)JBW# *Uj ft 

W3E»JSffaiftTSf # 5 - 5 - 8 -303 
(72) *W* &JB gZ 
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